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3-7. Proposed by FREEMAN J. DYSON, The Institute for Advanced 
Study, Princeton, New Jersey 08540. Congruence Properties of Partitions. 
Ramanujan discovered long ago that the numbers of partitions of 
5n + 4, 7n + 5, l ln + 6 are, respectively, divisible by 5, 7, and 11. 
In the cases of the moduli 5 and 7, one can find a concrete way to divide 
the partitions into 5 or 7 equal classes. Namely, let the "rank" of a 
partition be defined as the largest part minus the number of parts. Then 
the partitions of 5n + 4 with ranks congruent to 0, 1, 2, 3, 4 modulo 5 
are equal in number. Similarly the partitions of 7n + 5 with ranks con- 
gruent o 0, 1, 2, 3, 4, 5, 6 modulo 7 are equal. But the analogous statement 
for modulus 11 is untrue. These results were proved by A. O. L. Atkin 
and P. Swinnerton-Dyer, Proc. Lond. Math. Soc. (3) 4 (1954), 84-106, 
using an extremely elegant function-theoretical method. 
(1) Find a combinatorial criterion for dividing the partitions of 11n + 6 
into 11 equal classes. 
(2) Find a direct combinatorial proof for the theorems of Atkin and 
Swinnerton-Dyer. 
3-8. Proposed by THEODORE S. MOTZKIN, The University of California, 
Los Angeles 24, California. Combinatorial Realization of Centrally 
Symmetric Convex Polyhedra. 
Prove or disprove: Every centrally symmetric onvex polyhedron in 
3-space all of whose vertices have valence 4, and with the property that 
each edge-circuit no two consecutive edges of which belong to the same 
face is self-antipodal nd does not self-intersect, can be combinatorially 
realized as a not necessarily centrally symmetric, convex polyhedron so 
that 
(1) all these circuits are on planes through the origin; or 
(2) all vertices are on a sphere about the origin; or 
(3) both; or 
(1'), (2'), (3'): besides (1), (2), (3), the polyhedron is centrally sym- 
metric; or 
(1"), (2"), (3"): besides (1'), (2'), (3'), the center is at the origin, 
4I! 
